Abstract. Aiming at the problem of low efficiency and poor accuracy of data acquisition when using the traditional acquisition method in mobile communication network in the case of external interference. This paper proposes a data acquisition method for mobile communication network based on cloud computing, the data eigenvector is extracted and effectively identify from the timefrequency distribution collected by the mobile communication network equipment. The ADASYN algorithm is used to remove redundancy information based on cloud computing to accurately capture the data of mobile communication network. The experimental results show that the proposed method can effectively achieve the acquisition of mobile communication network data with high accuracy and efficiency.
Research on Data Acquisition Methods in Mobile Communication Network Mobile Communication Network Data Feature Extraction
Extracting the data features of the mobile communication network can eliminate external interference and more accurately and effectively collect the data of the mobile communication network. Cloud computing has no strict restriction on the user's location. The user can use the terminal system to obtain the required services. Even if the communication distance is far, the cloud network can be used to collect and process the communication network data. Data resources are stored in the cloud instead of the traditional fixed tangible entities. Instead, the data resources are run somewhere under the cloud. In fact, the terminal does not need to know the specific location where the application runs. The data can be processed only by the network, including even supercomputing the task is also available in the cloud to provide powerful computing capabilities at any time, and the use of fault-tolerant mechanisms to maintain the stability of data identification and processing.
The data eigenvector of mobile communication network can be effectively identified based on the time-frequency analysis theory. Time-frequency transform is widely used in the field of data processing, has a wide range of effects on all aspects of data information theory, and made a lot of research results. And it is widely used in the field of singularity detection, image processing and decomposition, computer vision and coding, signal estimation, speech analysis and synthesis, fault diagnosis and other fields in the communication network. It provides a new tool for data acquisition; time-frequency distribution theory has become an important basis for data acquisition and signal processing. Especially based on the time-frequency distribution theory, due to its own characteristics, has become a research hotspot. Some applications and research situations of time-frequency transform theory in data information acquisition and signal processing, in which Cohen timefrequency distribution forms the basis and core of time-frequency analysis theory. Smoothing WVD is the most frequently used time-frequency representation in time-frequency analysis. Smoothing WVD has good time-frequency clustering and is a typical Cohen time-frequency distribution. The WVD time-frequency distribution method is used to extract the eigenvectors of communication data can effectively identify and collect the data of the communication network. Firstly, the signal WVD is extracted and the edge frequency distribution of the signal data is calculated and solved. The edge frequency distribution of the mobile communication network data is smoothed and finally the normalized processing is performed. Secondly, the band of the data is calculated. According to the band information, the part containing the data features is truncated from the original time-frequency. Finally, the size of the separated data is adjusted, and the adjusted two-dimensional matrix is transformed into a one-dimensional vector, that is, the eigenvector is sought. By solving the eigenvector, the data acquisition of the mobile communication network is realized.
Extracting data eigenvectors of mobile communication network, the local mean and local variance are estimated by the following formula (1) and formula (2) , and analyze the frequency edge vector b A （ ） . The signal-to-noise ratio of the mobile communication network is relatively low, and the data frequency band of the collected data fluctuates greatly. First, the edge frequency distribution of the data in the mobile communication network needs to be smoothed and adaptive filter is used to reduce the noise from the outside. Then, use the average sliding filter to suppress the maximum point and edge effects. In this paper, the Wiener filter is used to adjust the parameters of the mobile communication network according to the statistical characteristics of the input data signal, and the local mean (b) 
New eigenvectors are extracted and transformed based on the calculated mean and variance:
is the frequency edge distribution vector, 2 P is the average local variance, and the local variance presents the opposite trend. When the local variance becomes smaller, the filter performs a more substantial smoothing; when the local variance becomes larger, the filter smoothes the local amplitude. The elimination of interference factors such as ambient noise around the mobile communication network through the filter can improve the clarity of the data and the effectiveness of data acquisition. Will filter the processed output smoothing again, to eliminate local interference, optimize the mobile communication network data acquisition results, and reduce the local pulse interference:
Finally, the output of the normalized:
Through the formula (4) and formula (5) to reduce the pulse interference of local eigenvectors, the filter is normalized processing done, the collected data to do the threshold processing, the extraction of eigenvectors to achieve mobile communication network data eigenvectors extraction.
Improvement of Data Acquisition Method in Mobile Communication Network
On the basis of extracting the eigenvectors of mobile communication network data, the cloud computing method is introduced to collect the data of the mobile communication network to improve the accuracy of the data of the mobile communication network and reduce the missed detection rate.
For the traditional acquisition methods, there is always the problem of low acquisition accuracy and poor efficiency. A data acquisition method based on cloud computing for mobile communication networks is proposed, which can optimize the collected data. First, the data processing model under steady state should be set up to obtain the normal sample data feature vector. Not only can reflect the characteristics of the conventional system or user behavior model, the characteristic of the abnormal behavior data is compared with the difference of the characteristic in the regular behavior to distinguish the data characteristics of the mobile communication network, the processing method is as follows:
It is assumed that the mobile communication network data feature sample points are represented by x i , and the data feature sample points in the data processing range are taken as a reference, and are obtained according to the reconstruction error function formula, and the full spacing is defined by the fuzzy rule algorithm to the mobile communication network effective distance , The formula is:
In the formula, ( ) a i and ( ) a j represent the average value of the adjacent distance, and then solve the weight ij w between the nearest neighbor points i x in the mobile communication network data, and use the fuzzy rule to solve the optimality of each data feature point The solution, the fixed weight ( ) Y  , can minimize the loss of the function's acquisition, the formula is as follows:
Through the formula (7), the weight of each adjacent data point can be solved, the loss of function can be reduced, and the effectiveness of communication data acquisition can be improved. In the process of data acquisition, the redundant information interferes with the identification and processing of normal data. In view of how to deal with the redundant information, the method proposed in this paper considers the reliability, operability, and the actual situation, using ADASYN algorithm based on the redundant data itself The distribution of features, generate redundant data sets, and delete then.
First, calculate the number of data samples to be generated for the entire subclass sample using the following formula:
Second, for each small sample, give its K-nearest neighbor according to the Euclidean distance and compute the density of the redundant data:
A is the sample number of the K nearest neighbors of class i sample and Z is a constant, then it can be determined that the amount of redundant data is: 
Test Results and Analysis
The simulation test shows that the method proposed in this paper can greatly reduce the complex interference factors from the outside world in the data acquisition process of mobile communication network. Compared to Fig.1 and Fig.2 , data acquisition by this paper method can significantly reduce external interference. Fig. 1 shows that the method in literature [3] in collecting the data of the mobile communication network is obvious, which will lead to the reduction of the intensity and clarity of the data signal. The proposed method in this paper can effectively reduce the impact of interference from outsiders, as shown in Fig.2 .
The data acquisition method based on cloud computing in mobile communication network proposed in this paper can still maintain high recognition probability of communication data under the condition of low signal-to-noise ratio (SNR). It can be seen from Fig.3 that the proposed method in this paper can still obtain a higher correct recognition probability when the SNR is 4dB. Figure 4 . The proposed method in literature [4] . Figure 5 . The proposed method in this paper.
The proposed algorithm in this paper can find clusters of arbitrary shape in noisy data sets, and effectively solve the algorithm problems in literature [4] . The high-density clustering results of literature [4] algorithm are completely contained in the connected low-density clustering results. Compared with different datasets as shown in Fig.4 and Fig.5 , the proposed algorithm in this paper can faithfully reflect the distribution of data in the dataset and can reduce the interference factor.
In this paper, the acquisition of the mobile communication network data by computing method based on the cloud, to find out the data communication network minimum support threshold and minimum confidence threshold conditions of fuzzy association rules in the process of mining, and through a large number of complex and accurate cloud calculation, complete the acquisition of mobile communication network data. The superiority of proposed algorithm in this paper can be obtained by comparing 500 groups sample data with the algorithm in literature [4] . The method in this paper 2% Figure 6 . Data Recognition Accuracy.
From the test data of Table 1 , we can see that the accuracy of mobile communication network data detection is only 75% in literature [5] , and the accuracy of the method adopted in this paper can reach 92%. The method in this paper 92% Figure 7 . The Data recognition leakage rate.
From the experimental data in Table 2 , it can be seen that the leakage rate of mobile communication network data recognition in literature [5] reaches 7% It is impossible to get all the ideal data in the actual data acquisition and processing. The data we get often contain some interference data, and the processing of communication data can't reach the ideal state, so the algorithm has some robustness is very important. Based on the experimental data, he robustness curves of data processing under the traditional method and the algorithm in this paper are drawn, as shown in Fig. 8 and in Fig. 9 . As shown in Fig.8 and Fig.9 , the dotted line is a robust curve for the ideal state data processing. Under the traditional method, the actual robust curve is obviously deviate from the curve under the ideal state. In this algorithm, the actual robustness curve and the ideal state curve still have a deviation, and the robustness is greatly improved when compared with the traditional method.
Experiments show that cloud computing based mobile communication network data acquisition method can effectively exclude external interference and accurately collect data.
Conclusion
In this paper, a data acquisition method of mobile communication network based on cloud computing is proposed. The data eigenvector is extracted from the time-frequency distribution collected by the mobile communication network equipment to eliminate the interference from outside and complete the identification of the data eigenvectors. By using ADASYN algorithm, remove redundant information, accurate acquisition of mobile communication network data based on cloud computing. The experimental results show that the proposed method can effectively achieve the acquisition of mobile communication network data with high accuracy and efficiency.
